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On  Aof^lar  dstribatlon  of  Ions  of  Alkali  Eleaonts,  Diffused 
by  the  Surface  of  Uetal 

by 

Yu.  A.  Arifov  Academician  of  Acad,  of  Sc.  Uzbek- 
SSR,  A.  Yh.  Ayukhanov  and  A.  A.  Aliyev 


Ite  explain  the  laachanism  of  reaction  of  particles  with  surfaces  of  solid  bo¬ 
dies  of  greater  importance  is  the  study  of  the  angular  distribution  of  secondary  par¬ 
ticles.  CJpite  thoroughly  vms  Investigated  the  angular  distribution  of  elastically 
and  inelastically  diffused  electrons  in  relation  to  the  energy  of  the  falling  elec¬ 
trons  and  the  nature  of  scattering  t3rgeta'[l»2 j  •  A  number  a  reports  has  been  publisKec 
on  the  distribution  of  intensity  and  energy  of  diffused  (aseouo  ionsjp,  4*  ^ 
and  neutral  a  teas  on  atoms  and  ruolecules.  But  angular  distribution  of  secondary 
diffused  ions,  originating  during  the  bembardment  of  metal  surfaces  with  ions 

of  alkali  elements,  has  not  been  sufficiently  investigated  so  far. 

For  the  first  time  angular  aistribution  of  ions  diffused  frcni  Pt-targets  during 
bcjtabardment  with  positive  ions  11  and  in  the  range  of  energies  from  20-250  ev 

was  investigated  by  G.Redd^^,  who  points  toward  the  presence  of  a  definite  direction 
of  maxlnum  diffusion,  coinciding  with  the  direction  of  a  mirror  reflection  from  a  flat 
surface.  In  the  report  is  also  mentioned  an  Increase  in  ener  y  of  diffused  ions  with 
the  rise  in  energy  of  primary  ions* 

R.Cerney^^  investigated  the  distribution  of  energy  and  i  itensity  of  scattered 
Id,  K  and  Cs  ions  along  the  angles  with  red  hot  Ft-target* 

The  author  states,  that  the  energy  of  ions  scattered  at  a  certain  angle  rises  with 
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an  inoroasa  in  angle  of  incidence  from  20%  of  the  energy  of  primary  ions  at  nornal 
incidence  to  Q0%  of  energy  of  primary  ions  vhon  approaching  tangential  incidence. 

At  a  floced  angle  of  incidence  the  intensity  is  low  in  direction  of  the  normal  to 
the  target,  but  rises  unavoidably  with  an  increase  in  rjflection  angle. 

The  intensity  of  scattered  ions  depends  upon  the  energp’  of  incident  ions  at  ,3ivea 
angles  of  incidence  and  reflection,  'rhe  dependence  curve  in  this  case  has  a  iraxiiiua 
(5p  =  40  ev  for  U*.  K*,  Cs*  ions  ). 

A.Langacre  who  investigated  angular  distribution  of  energies  and  intensities 
of  ions  scattered  during  the  be  bardment  of  Ui  with  Li^  ions,  states,  that  the  results 
of  studying  the  nature  of  enerrjy  and  intensity  changes  of  scattered  ions  in  depeniienCe 


upon  the  angles  of  incidence  and  scattering  within  limits  of  experimental  accuracy 
coincide  with  the  data  of  the  R.Ceruay^j  report,  A.Langacre  discovered  preferen¬ 
tial  scatteiing  of  ions  in  a  wide  cone,  vheieby  the  direction  of  tue  intensity  naximao 


of  scattered  ions  does  not  depend  upon  their  angle  of  incidence.  But  he  considers  tba 
relationship  between  the  direction  of  niaxinun  scattering  and  tVio  direi-  tion  of  mirror 


reflection  as  casual.  , 

H, Sawyer  jlO^  investigated  the  scattering  of  Li'^ions  from  the  surface  of  it  and  Ni 
crystallites,  deposited  on  tungsten  pia  es.  The  author  noticed  two  directions  of  maxl.WM^' 
reflection,  0no^7»8j  coincides  with  the  direction  of  mirror  reflsction  and  does 
not  depend  upon  the  energy  of  the  primary  beam,  the  second  one-  detected  between  di¬ 
rections  of  the  incident  beam  of  ions  and  the  normal  to  the  surface^R,3a’,vyer ,  explaLning 
the  observed  phonorsenon,  assumed  the  presence  of  a  .-.irror  reflection  from  the  surface 


of  Ni  crystals, 

Selliger  R^and  tioraaermeyer  K;  ^llj^  investigated  the  angular  distribution  of  intensity 
of  secondary  diffused  ions  along  the  angles  when  a  rt-;;arget  was  bombarded  with 
K-ions,  Ti'.e  authors  revealed  that  the  distribution  of  intensity  of  socondart  scattel^tft^ 
ions  in  the  energy  Interval  of  up  to  1000  ev  is  subject  to  the  cosine  law. 
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r.,A,Yer0taayeT  and  M,V,l’ubchaainov^^  also  inyentlgated  angular  distribution  of 
intensity  of  secondary  particles  in  relation  to  c|>  an  when  baabarJing  a  hot  and  cold 
lb-target  with  K*  ions  in  the  zone  of  energies  of  2-4  keT,  The  authors  are  lacing 
special  emphasis  on  the  fact  that  near  the  direction  of  mirror  reflection  there  is 
a  tendency  of  maxliaun  intensity  of  secondary  scattered  ions.  They  point  out,  that 
v-ith  a  reduction  In/ijt  the  intensity  maxinum  of  scattered  ions  is  washeu  out  entering 
the  side  of  greater  4f  . 

According  to  M«A,YeromeyeT  and  M,V,ZnbchanlnoT  at  a  sliding  angle  of  incidence 
the  reaction  of  ions,^alllng  on  the  surface  of  the  target,  is  not  with  individxial 
a  tans  of  the  crystal  lattice,  but  with  certain  surface  elements.  At  the  end  they  arrive 
at  a  conclusion, that  the  distribution  of  inteastty  of  scattered  ions  by  the  angles  is 
not  subject  to  the  cosine  law, 

Yu,A,Arlfov  and  A.Kh.Ayukhanor  investigated £i;^  the  distribution  of  energies,  maxi- 
m..i  energy  values  and  intensities  of  aeccudary  ions  in  dei  endence  uponcj^  and 
when  bombarding  a  pure  heated  lb-target  witn  Na  and  flb  Iona,  Special  attention  was  de¬ 
voted  to  the  purity  of  .experimental  conditions. 

It  was  established^  that  raaxinun  energy  of  scattered  ions  appears  to  be  a  syno¬ 
nymous  function  of  the  angle  between  the  direction  of  the  primary  beam  and  the  direc¬ 
tion  of  flowing  out  (departure)  of  the  scattered  ion.  These  maximum  oner,  ies  coincide 
with  the  values,  calculated  in  the  assumption  of  an  elastic  collision  of  the  primary 
ion  with  surface  atoms  of  the  target,  determinjble  by  expression 


£  —  £  _ (/Hi  -  w,>» _ 

"’[  '“’+]/©’--■»]”  (0 

where  m^^  and  m2  are  the  respective  masses  of  target  atoens  and  of  the  bombarding  prl« 
■jljary  ions,  . 

The  number  of  secondary  ions, departing  in  direction  of  the  normal  tovjard  the  sur¬ 
face  of  the  target,  does  practically  net  depend  up  a  tlie  angle  of  incidence  of  pri¬ 
mary  ions.  The  number  of  socouda^  ions, scattering  under  various  angles  of  doparttire, 
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deviato3  free  th>3  co.'dne  law,  anl  in  approxiaation  can  be  described  by  a  linear 

dependence, 

I'  "i 

In  this  way,  if  one  c^cup  of  authors  ?*  3  niiintains  the  presence  of  a  mirror 
reflection  of  the  ions  from  thj  .  urface,  others [lO,  11,  ijj  negate  same.  Certain  re- 
S3archers|9,  10^  having  detected,  a  preferential  tendency  of  scattering,  do  not  eenbine 
same  with  iiirror  reflection.  In  one  of  the  recent  reports^ll^  points  out  that  angular 
distribution  of  intensity  of  secondary  ions  is  mjbjsct  to  the  cosine  law,  wnile  in 
other  reforts|l2,  ijj  such  a  law  (validity)  is  nstjated. 

It  should  be  mentioned,  that  in  a  majority  of  instances  the  distribution  of  ener^j^ 
and  intensity  of  secondary  ions  by  angles  wac  measured  in  Insufficiently  pure 
(clean)  vacuum  and  surface  conditions  using  inertia  instrumaxts  at  la;  target  temper¬ 
atures,  v.'hon  investigations  were  made  on  high  temperature  targets  no  consideration 
was  given  to  the  phehonena  of  surface  ionisation  and  diffusion^cconpanylng  secondary 
emission,  of  ions  penetrating  into  the  target  for  where  -  potential  of  ion 

ionization;  y  -  function  of  target  departure.  The  used  ion  beams  in  a  najority  of 
cases  had  in  their  composition  neutral  particles,  Ihat  is  why  the  experimental  con  « 
of  various  researchers  were  of  various  mture,  and  their  result?  could  not 
supplement  each  other  and  were  found  to  be  contradicting, 

IJ  is  evident,  that  to  obtain  an  actual  picture  of  angular  distribution  of  in 
tensities  and  energies  of  secondary  ions  upon  t:ic  bombardment  of  metal  sxirfaccs  with 
ions,  these  experiments  must  be  carried  out  in  much  cleaner  conditions  from  atcoary 
clean  surfaces  and  with  the  aid  of  methods,  eliminating  surface  cor.ti  .laation  in  the 
process  of  measuring. 

Arrangement  of  Exporiioental  Installation  and  Measuramont  liothod 
Ihe  experliients  were  conducted  in  a  gloss  vacuum  instrument,  Th  arrangement  and 
disposition  of  electrodes  in  it  is  slioim  in  fig,l.  In  it  is  also  giv^n  an  electric 
(principal)  circuit  diagram  of  measuring  by  the  oscillographic  methoi  of  dual  modula- 
tioa» 
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Principal  electric  circuit  diaf^an  of  a.i  er.periiientel  installation 

The  bean  of  positive  ions, formed  rurface  ioni'.'.ation  on  spiral  1,  was  extracted 
by  the  electric  field,  ayplled  between  spiral  and  body  of  scwrce  2,  The  ion  beam, 
having  iMsced  throng  slot  3  on  the  body  of  the  source,  is  separated  in  the  cylindrical 
condenser  4  frc."  the  neutral  atceis  and  oolecales  and  is  modulated  according  to  intensity 
bp  rectangular  pulses  generator  5  wi^  o  frequency  of  500  -  1000  c  (first  modula¬ 
tion).  The  ion  beam  passes  then  a  system  of  lenses,  where  it  is  addltionully  accelerated 
and  fixed.  The  beam  of  primary  ions  formed  la  tnis  way  and  m.odulated  In  form  of 
rectangular  pulses  is  directed  to  target  £,  representing  a  strip  of  pclycrystalline 
Ta  or  l'x>  V/ith  a  dimension  of  ip£0,02  Z  30  mm3,  •Tt;c  target  is  surrounded  by  a  collector 
7,  h-vlag  cylindrical  form,  which  in  tarn  to  be  protected  against  parasitic  currents 
was  situated  in  a  protective  cylinder  8» 

‘between  the  target  and  collector  at  a  distance  of/^A  cm  from  the  internal  wall  of  rhe 
collector  is  placed  a  mcnrebla  probe  9  having  a  dimension  of  2  X  8  me?.  It  allows  to  ueasu- 
rc  the  intensity  of  secondary  iens  going  from  the  target  under  different  angles 

of  departure  at  fixed  angle  of  incidence,  aal  itV.  the  aid  of  a  slide  it  can  emhe  a 
ISO®  turn  in  any  one  direction  from  the  ccllectcr  clot,  intended  for  entry  of  a  beam 
of  priary  ions, 

Setwcon  target  and  ecllaetor  was  applied  an  AC  voltage  ,  generated  by  a  gcr.orator 
of  rawtooth  pulses  with  a  frequency  of  25  «  (second  modulation).  Collector  and  mov- 
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able  probe  were  collected  at  the  in^ut  of  vertical  arr-j  liflers  OfaclllOfjraphs  11  and 
12,  the  horizontal  sweeps  of  which  were  oyiichro;.lzed  by  the  eonerutor  of  sawtooth 
pulses.  It  is  apparent,  thet  each  short  lived  pulse  of  the  primary  ion  current,depend. 

iag  upon  t;.e  fact,  at  which  VjIuo  and  voltage  sign  between  the  target  and  collector 
it  reaches  the  target,  it  produces  a  secondary  current  pulse  of  various  magnitude 
and  direction  (ion  or  electron).  These  directions  are  noticed  by  vertical  deviations 
of  cscillOi3raph  rays,  oscillographs  ccrmected  to  the  circuit  of  the  collector  and 
movable  probe.  Since  the  frequency  of  primary  ion  current  pulses  is  ordinarily  selecied 
at  many  times  greater  than  the  frequency  of  sawtooth  pulses,  than  during  the  time 
of  clianging  the  voltage  bet’^ecn  target  and  collector,  or  during  the  time  of  one  sweep 
we  will  have  a  ..ultituda  of  such  pulses  in  the  screens  of  oscillographs.  The  envelope 
of  p.aks  of  these  pulses  represents  the  dependence  of  secondary  currents  upon  the 
voltage  between  target  and  collector.  The  horlzcntal  straight  lines^  corresponding  to 
positions  of  oscillographs  beams  at  monents  when  there  is  no  primary  icn  current 
pulse  in  the  target,  denote  the  zero  lin^  separating  the  values  of  secondary  ions 
from  secondary  electron  currents.  In  conseque.ice  on  the  oscillograph  screens  will 
be  automatically  reproduced  a  stationary  volt-aup  characteristic  of  secondary  currents. 

oecondary  currents  on  the  collector  and  movable  probe  we  measured  by  oscillo¬ 
grams  of  volt-ampere  characteristics  on  sections,  corresponding  to  the  accelerating 
voltage  of  2-3  v,  Tho  application  of  such  a  voltage  does  not  distort  the  picture  of 
angular  distribution  of  secondary  currents,  because  secondary  ions  possess  eonsider>- 
able  initial  energies,  Tue  absence  of  distortions  was  checked  repeatedly  by  measuring 
the  current  of  scattered  ions  on  various  sections  of  volt-ampere  characteristict 
inc losing  also  these  section^  vnero  there  was  no  voltage  between  target  and  eol«* 
lector. 

Tlia  intensity  of  secondary  ions^  abandoning  the  target  at  various  angles, 
for  various  a.itf;les  of  incidence  of  primary  ion  beam  was  measured  at  various  target 
orientations  relative  to  the  direction  of  the  primary  ion  beam. 
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With  the  aid  of  tho  morable  i<robe  it  wac  possible  to  very  accurately  control  the 
possible  (especially  at  greater  angle  of  iacidenee  of  primary  beam  on  the  target) 
fly  around  the  target  by  a  beam  of  primary  ions,  vOien  the  movable  probe  la  shifted 
behind  the  target  in  cane  of  flying  around  the  target  are  observed  pulses  of  primary 
ions,  well  distinguishable  from  pulses  of  secondary  currents  by  the  nature  of  energy 
distribution,  IJy  adjustment  it  was  possible  not  to  permit  the  fly  around  at  angles 
of  incideuce  of  75^  to  these  values  of  angles  to  investigate  the  dependence  of 
secondary  ion  er.d,s3ion  upon  the  angle  of  incidence  of  primary  lonsa 

Vacuum  in  the  instrument  was  produced  by  a  vapor-oil  wjmp  and  kept  at  about  (2-3) 

10  ^  tores  (in  working  condition).  The  vapors  of  oil  and  lubricants  were  captured  by 
craps  with  liq,uid  nitrogen,  frior  to  measuring  the  target  for  subjected  for  a  longer 
period  of  time  to  degasification  (2400®jC), 

Measurements  were  made  at  1350*^  after  brief  heutlug  the  target  to  2400*^, 

It  is  necessary  to  mention,  that  the  accuracy  of  distribution  of  secondary  ions 
by  the  angles  of  departure,  obtained  with  the  aid  of  an  arrangement  of  mentioned  dl- 
m.nsions  and  geometry,  is  not  too  high.  Recalculations  show,  that  maximum  ind^termin^ 
ability  of  departure  angles  in  directions,  reverse  or  coinciding  with  the  direction  of 
incidence  of  a  beam  of  primary  ions,  goes  up  to  5*» 

Iicasurament  Results 

Angular  distribution  of  intensity  of  secondary  ions,  obtained  from  oscillograms 
of  volt-ampere  clioracteristics  during  the  bombarduent  of  pure,  heated  to  1500%  Ih- 
target  with  Na-ions  with  an  energy  of  300  ev,  in  shmm  in  fig.2.  Here  along  the  axis 
of  the  abscissa  are  plotted  angles  of  departure  of  secondary  ions,  and  along  the 
axis  of  the  ordinates  -  current  ratios  on  the  movable  probe  to  the  primary  ion 
current  In  (in  any  arbitrary  scale).  The  angle  of  incidence  of  primary  ions  c!|p  • 
i.e,  the  beam  of  primary  iozLsis  directed  perpendicularly  to  the  surface  of  the  tar¬ 
get.  ’-vben  bouibardlng  a  rad  hot  (to  1500%)  Ta-target  with  Na-ions,  as  is  known  ^,1^ 
ovaporized  and  diffusion  Ions  should  bo  very  little  (not  more  than  US), 
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Coiwoquently  ceco.dary  ions  in  the  ci^^en  case  ap;;ears  to  be  basically  scattered  and 
the  obtained  curve  characterizes  distribution  of  intensity  by  angles  only  for  scat¬ 
tered  ions.  It  is  evident  from  the  drawing  that  the  distribution  curVs  of  scattered  ions 
coincides  practically  with  the  functions  graphs  cos  €-  ,  i.e*  the  scatterixig  takes 
place  in  accordance  with  the  cosine  law. 

In  fig,3,are  given  the  angular  dependences 
of  ii^tei^ity  of  scattered  ions  when  bombar 
ding  ixire,  heated  'Ib-target  with  Ila-ioos 
with  energies  of  300,  600,  800,  1000,  I5OO 
and  1700  ev.  As  is  evident  from  the  drawing 
with  an  increase  in  energy  of  the  benbard 
ing  ions  the  relative  number  of  scattered 

fig.S, Distribution  of  intensity  of  se 

condary  ions  over  departure  angles  when  ions  in  all  directions  decreases  almost  pro- 

boi-barding  pure,  heated  to  1500*^  taata 

lorn  target  with  Ifa  ions  with  an  energy  portionally, 

of  300  ev.  The  dotted  curve  corresponds 

to  the  theoretical  law  of  cos  ^  ,  Angular  distribution  of  intensity  of  second*- 

ary  Na  ions  at  energies  of  3^”,  600,  800,  1000,  I5OO  and  I700  ev,reJuced  to  intensi't^ 
values  at  an  energy  of  3^0  oT,  shov/n  in  fig,/j.  From  the  arrangement  of  points 

and  comparing  sane  with  curve  on  ,'-raph  cos  ^  is  clear,  th-it  the  form  of  the  angular 
distribution  of  intensity  of  scattered  ions  in  the  mentioned  range  of  energies  doos 
essentially  not  depend  upon  the  energy  of  the  bembarding  loos. 


Especially  investigated  was  the  a;igular  distribution  of  intensity  of  scattered 
ions  at  various  target  tempera  ures.  Plotted  were  distribution  curves  by  angles  dur¬ 
ing  the  bombardment  of  a  Ta-target  with  Ifa-ions,  target  heated  to  (1500^)  and  cold 
one  after  brief  conflagration  (outburst)  (2jD0®K),  The  obtained  curves  for  Intensily 
distribution  by  angles  in  the  investigated  range  of  temperatures  (300-1500^) 
were  not  substantially  different  frem  each  other.  Consequently,  for  a  sufficiently  pure 
surface  the  distribution  of  intensity  of  secondary  ions  by  angles  does  not  depend 


* 


on  the  temperature  of  the  target 
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Fig,3*-knc'*i2ir  dependences  of  intensity 
of  secondary  scattered  ions  ’.vhen  boci- 
bardiiic  a  pure,  heated  to  "Pa- 

tar  jet  with  Ila-ions  with  aner^jiesi 

1-300;  2-600|  3-800;  4-1000;  j>-1500 

and  6-1700  eT« 


Fi.2,4»--iioUlar  distribution  of  intensity  of 
secondary  ions  at  energies  of  primary  ions 
of  300,600,  800,  1000,  1300,  1700  ev  leading 
to  intensity  values  at  energies  of  ev. 

The  curve  correspoiuis  to  tucoretical  law  cos  -0- 

Angular  distribution  of  intensity  of  second¬ 


ary  scattered  ions  were  also  measured  at 
various  target  orientations  relative  to  the 
direction  of  the  primary  ions  falling  on 
the  ti^rget. 

In  fig,5  afe  shown  distriLutions  of  secoid- 
ary  ions  by  angles,  when  bombarding  a  heated 
to  1500"^  Ta-target  with  I^a-ions  with  an 


Fig,5«Cistributlon  of  secondary  ions  by 

dei^arture  angles  when  bombarding  heated  energy  of  900  ev  at  incidence  angles  of  pri- 
to  1500®K  tantalum  target  with  lla-ions  . 

with  energy  of  9^0  ev  at  angles  of  in-  nary  ions  C_p  =  0*45*  60®,  Distribution  of 
cidence  of  pri-nary  ions  =0,39;  45,  1 

60®,  '  secondary  scattered  ions  by  angles  for  angles 

of  incidence  45  end  60®  coincides  with  sufficient  accuracy  v/itn  un  analogous  dis¬ 
tribution  for  normal  Incidence  of  prijoary  Na'*’  ions  on  -che  target.  The  distribution, 
coinciding  with  graph  cos^,  as  well  as  in  case  v.herec'|)=  0,  when  bonbarding  a  t-rget 
under  angle  of  incidence  =  45  wan  obtained  independent  from  the  energy  of 
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tha  bombarding  Ife'*'  ions  and  temperature  of  the  2h-target.  Consequently,  from  the  poly 
crystalline  surfaces  used  by  us  preferential  scattering  in  mirror  or  other  direction 


has  not  been  detected. 

As  already  pointed  out  before^  the 

r 

r 

i 

1 
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arrangement  of  the  experimental  installa. 

□ 

Ho  1 

1 

tlon  allowed  with  greater  reliability  to 

33\ 

1 

0‘ 

11  n 

-ILL .!  i  i 

measure  the  values  of  secondary  amis- 

X 

> 

ffi 

Sion  coefficients  when  bombarding  a  tar-  Fig.6, Dependence  of  the  coefficient  of 

secondarj’  ion  emission  from  Ta  in  relation  to 
get  with  ions  under  various  angles  of  angles  of  incidence  of  primary  Na  ions 

with  energies  of  550  ev, 

incidence.  In  fig.6  are  given  results 

of  measuring  the  values  of  the  coefficient  of  secondary  ion  emission  frcm  Ta  in  rela¬ 
tion  to  tha  angle  of  incidence  of  primary  lla+  ions  with  energy  of  55®  Along  the 
axis  of  the  ordinates  are  plotted  the  values  of  secondary  ion  emission  coefficients 
in  percentages,  and  along  the  axis  of  tho  abscissa  -  angles  of  incidence  of  primary 
ions  on  the  target  in  degrees.  As  is  evident  from  tha  curve  fig.6, the  coefficient  of 
secondary  ion  emission  rise  with  the  increase  in  angle  of  Incidence. 

£7aluation  of  Results 

The  obtained  results  do  not  contradict  the  ides  about  the  deep  nature  of  reac¬ 
tion  of  the  bombarding  ions  with  individual  atoms  of  the  solid  body.  In  the  presence 
of  a  certain  penetration  of  primary  ions  into  the  surface  layers  of  a  solid  body 
the  yield  of  scattered  ions  in  direction  of  the  normal  to  the  surface  of  the  target, 
will  be  ^nflY^T^llm,  With  an  Increase  in  the  angle  of  departure,  as  result  of  extending 
the  path  of  motion  of  scattered  ions  in  the  solid  body,  their  yield  will  decrease. 

Under  greater  angles  of  departure  on  the  collector  are  falling  ions,  which  experienced 
.scattering  basically  frcm  the  surface  atoms  of  the  target.  This  is  quite  %ifell  evident 
from  distribution  of  ions  by  energies,  scattered  at  greater  angles.  As  is  hnowit^l^ 
with  an  Increase  in  the  angle  of  deperture  the  relative  number  of  rapid  ions  Increases. 

Such  ideas  about  the  scattering  of  bombarding  ions  from  a  solid  body  are  coatradioi«<l 
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even  by  the  presence  of  a  dependence  of  the  value  of  the  secondary  emission  coef¬ 
ficient  Kp  upon  the  angle  of  incidence  of  primary  ions.  As  was  shown  before 
with  an  increase  in  the  angle  of  incidence  of  primary  ions  the  coefficient 
of  the  scattered  ions  increases.  Consequently,  when  bombarding  a  target  with 
ions  under  greater  angles  of  incidence  there  is  a  reduction  in  the  depth  of 
penetration  of  primary  ions  into  the  solid  body  and  the  yield  of  scattered 
ions  rises. 


Conclusions 

1.  T^fcn  the  mass  of  the  bombarding  ions  m^  is  lower  than  the  mass  of 
target  atoms  m^,  the  distribution  of  scattered  ions  by  angles  coincides 
closely  with  the  cos  graph. 

2.  Distribution  of  intensity  of  scattered  ion  by  angles  in  the  investigated 
range  of  energies  of  primary  ions  under  condition  when  012”^ does  not  depend 
upon  the  energy  of  the  bombarding  ions  and  temperature  of  the  target. 

3.  At  all  angles  of  incidence  of  the  primary  beam  on  the  target  the 
distribution  of  intensity  of  scattered  ions  by  angles  coincides  with  cos 
graph . 

4.  With  the  increase  in  angle  of  incidence  of  primary  ions  the  coefficient 
of  secondary  scattered  ions  increases. 
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